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ABSTRACT

Gratiola section Nibora, a North American taxon as currently circumscribed, includes six species: G. ebracteata, G. flava, G. floridana, G.
heterosepala, G. neglecta, and G. virginiana. Gratiola ebracteata and G. heterosepala are restricted to western North America and the remaining
tour species are mostly eastern North American. The species with the largest range and greatest degree ot morphological variability is
G. neglecta. A recent investigation ot G. neglecta involving tieldwork, examination of herbarium specimens, morphological analysis, and
phytogeographic study, has resulted in the discovery of two undescribed species, G. graniticola sp. nov. and G. quartermaniae sp.
nov., both of which are endemic to rock outcrop communities of eastern North America. In this paper, both new species are described,

illustrated, and compared to their widespread congener, G. neglecta. An updated circumscription ot G. neglecta is provided and a key

distinguishing the new species from G. neglecta is included.

RESUMEN

Gratiola seccion Nibora, un taxon norteamericano como se circumscribe normalmente, incluye seis especies: G. ebracteata, G. flava, G.
floridana, G. heterosepala, G. neglecta, y G. virginiana. Gratiola ebracteata y G. heterosepala estan restringidas al oeste de Norte Américay
las restantes cuatro especies estan principalmente en el este de Norte América. La especie con el rango mas amplio y el mayor grado de
variabilidad mortolégica es G. neglecta. Una investigacion reciente de G. neglecta con trabajo de campo, examen de especimenes de her-
bario, analisis mortoldgico, y estudio titogeogratico, ha dado como resultado el descubrimiento de dos nuevas especies, G. graniticola
sp. nov. y G. quartermaniae sp. nov., ambas endémicas de comunidades de atloramientos rocosos del este de Norte América. En este
articulo, se describen e ilustran ambas especies, y se compraran con su congénere generalizada G. neglecta. Se aporta una circunscripcion

puesta al dia de G. neglecta y se incluye una clave para diferenciar las nuevas especies de G. neglecta.

Gratiola L. section Nibora (Rat.) Pennell (Plantagianceae) was erected by Pennell (1935) to accommodate
the annual North American species characterized by having capsules equaling or slightly exceeding the
sepals, leaves sessile to scarcely clasping and obscurely glandular punctate, and seeds yellowish and taintly
reticulate. Pennell (1935) recognized five species within the section: G. ebracteata Benth., G. flava Leavenw.,
G. floridana Nutt., G. neglecta Torr., and G. virginiana L. Mason and Bacigalupi (1954) added a sixth spe-
cies to this section when they described G. heterosepala Mason & Bacig. from northern California. Gratiola
ebracteata and G. heterosepala are restricted to western North America while G. flava, G. floridana, and G.
virginiana are mostly eastern North American (G. virginiana is also disjunct to central Mexico). Gratiola
neglecta is the most widespread and most variable species in the section, ranging across much of temperate
North America. Throughout its broad range, G. neglecta inhabits a wide diversity ot wetland communities
and exhibits considerable variation in degree of branching, stem pubescence, leat shape, tlower morphol-
ogy, and capsule size.

Recent evidence from field and herbarium studies indicates that material previously reterred to G.

neglecta includes two undescribed species. The first new species, G. quartermaniae D. Estes sp. nov., has a
highly fragmented distribution in eastern North America and is endemic to ephemerally wet sites associated

with calcareous outcrops (cedar glades) and prairies. The second new species, G. graniticola D. Estes sp.
nov., is endemic to north-central Georgia where it is restricted to vernal pools on granitic outcrops. In this
paper, both new species are described, illustrated, and compared to their widespread congener, G. neglecta.

Because G. quartermaniae and G. graniticola have been included within the concept ot G. neglecta by previous
authors, an updated circumscription of G. neglecta is provided.
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MATERIALS AND METHODS

[n order to clarity morphological variation within and between G. neglecta, G. quartermaniae, and G. gra-
niticola, an investigation was conducted that incorporated fieldwork, examination of herbarium specimens,
morphological analyses, and phytogeography. Fieldwork was conducted in portions ot 26 states in the United
States and the province ot Ontario, Canada between 2001 and 2006. In addition, more than 4,000 herbarium

specimens (including some digital images), representing all taxa from sect. Nibora, were examined from the

tollowing 49 herbaria: A, ALU, APSC, ASTC, AUA, BRIT, CAN, CITA, CLEMS, DAO, DUKE, EKY, FSU, GA,
GH, H, ILLS, ISC, JEPS, JSU, K, KANU, LL, LSU, MIN, MISS, MO, MTSU, NCSC, NCU, NLU, NO, NY, NYS,
OKL, PH, SBSC, SMU, TENN, TEX, TROY, TRT, UARK, UC, UNA, US, USCH, VDB, and VPI (herbarium
acronyms follow Index Herbariorum, http:/www.nybg.org/bsci/ih/search).

From the herbarium specimens examined during this project, a subset of 87 mature and complete speci-
mens representing 55 G. neglecta, 15 G. graniticola, and 17 G. quartermaniae, was selected for use in a mor-
phometric study. Specimens were chosen to represent the full geographic distribution, range of habitat, and

morphological variation ot each species. For each specimen, 10 quantitative vegetative and tloral characters
were measured (Table 1); these specimens are denoted by an asterisk in the lists of representative specimens
examined. Seed measurements were taken from five ot the above specimens (1 G. graniticola, 4 G. neglecta)
plus an additional 14 specimens representing a total ot 10 widespread populations of G. neglecta, tour ot G.
graniticola, and five ot G. quartermaniae. Twenty seeds from a single capsule were measured per population,
and three quantitative characters were scored per seed (Table 1). Specimens used for seed measurements are

indicated by a dagger (f) in the lists of specimens examined. For each scored character, summary statistics
including mean, standard deviation, and range were calculated; these values are presented in Table 1. In the
taxonomic key and species descriptions, measurements for characters are given as the mean + one standard
deviation with extreme values, based on additional observations, given in parentheses. In order to reveal
discontinuities in the data and to determine which characters are most useful for delimiting taxa, pairwise
comparisons of characters were conducted using scatter diagrams and box plots. Seeds and trichomes of all

three species were also examined with the aid of scanning electron microscopy (SEM) to search for useful
taxonomic characters. The geographic distribution ot G. neglecta, G. graniticola, and G. quartermaniae was
determined by examining the collection data included on herbarium specimens and plotting the county-
level distribution of each species on outline maps. Each point on these maps is represented by at least one
herbarium specimen examined.

RESULTS AND DISCUSSION

Morphology

Gratiola neglecta, G. quartermaniae, and G. graniticola form a morphologically cohesive group reterred to here
as the Gratiola neglecta complex. A tourth species, G. floridana, also belongs to this complex; however, it is
quite distinct morphologically in spite ot sharing a suite of features uniting it with the other three species.
Gratiola floridana ditters from the other members of the complex in its overall larger teatures including much
larger tlowers 13-25 mm long (vs. 5—-14 mm), longer proximal fruiting pedicels averaging 23—43 mm long
(vs. 12-25 mm), and longer seeds averaging 0.79-0.9 mm (vs. 0.4—0.6 mm). This species tends to inhabit
torested sites whereas the others mostly grow in open communities. It is also the southernmost member
of the complex ranging trom northwestern Florida and southeastern Louisiana (historically) north into
southeastern Tennessee. The distribution of G. floridana only slightly overlaps with the ranges ot G. neglecta
and G. quartermaniae in the northern portion of its range. Since G. floridana is one of the most distinctive
species of the genus and has rarely been contused with G. neglecta or the two new species, it will not be
discussed turther.

Several characters distinguish G. graniticola from G. neglecta and G. quartermaniae (Table 2; Fig. 1, Fig.
2). Gratiola graniticola has shorter leaves (normal leaves that subtend pedicels are also referred to as bracts
or bracteal leaves in this paper) that are widest at or below the middle (Fig. 2 A), shorter pedicels that
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TasLE 1. Morphological characters measured for Gratiola graniticola, G. neglecta, and G. guartermaniae and their means +

standard deviations and ranges (parentheses). N=sample size.
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G. graniticola G. neglecta G. quartermaniae
Characters (N=15) (N=55) (N=17)
Stem height (cm) 148 +509 199+55 165+ 5.1
(7.4-294) (10.2-33.2) (5.8-29)
Stem diameter (mm) 1.2+0.2 1.6+ 0.5 14+04
(0.7-1.4) (0.8-2.9) (0.6—-2.3)
Leaf length (mm) 10+ 28 308 £10.3 251170
(6.3-17.7) (11-66) (16-43)
Leaf width (mm) 21+1.0 /7 +26 3.3+08
(1.1-5.2) (2.7-18) (1.8-4.5)
Leaf length/leaf width (ratio) 46+ 1.0 4.1 +0.80 /718
(2.8-7.45) (2.6-6.1) (5.5-11.2)
No. teeth per leaf margin 1.0+0.7 3.5+1.2 1.2+ 1.1
(0-3) (1-7) (0-3)
Proximal pedicel length (mm) 124+49 206+ 7.7 17 +4.2
(5.3-22) (10.5-37) (8-22)
Bract length (mm) 87+ 2.2 288 £ 9.5 21.8 £6.6
(5.3-11.2) (11.5-66) (12.5-33)
Pedicel length/bract length (ratio) 1.5+£04 0.8+0.3 0.8+0.3
(0.9-2.3) (0.3-1.3) (0.5-1.6)
Capsule length (mm) 3.2+0.3 43+ 0.6 41 +0.6
(2.9-3.6) (2.6-5.7) (3.4-5.1)
G. graniticola G. neglecta G. quartermaniae
(N=80) (N=200) (N=100)
Seed length (mm) 040 £ 0.03 0.54 £ 0.06 0.59 £0.04
(0.31-047) (0.42-0.7) (0.43-0.71)
Seed diameter (mm) 0.22 £0.02 0.24 £ 0.02 0.29 £ 0.03
(0.17-0.27) (0.18-0.29) (0.19-0.37)
Seed length/seed width (ratio) 1.86 £ 0.24 23+0.27 2.05 +0.27
(1.32-2.53) (1.67-3.03) (1.47-2.6)

are longer relative to their subtending bracts (Fig. 2, D—E), smaller corollas that have a purplish or pinkish

posterior lobe and beard of whitish trichomes, bracteoles that are shorter than to only slightly exceeding

the calyces, smaller more subglobose purple-tinged capsules (Fig. 2 F), smaller seeds (Fig. 2 G-H;

Fig. 3 A),

and bulbous-based trichomes (Fig. 3). Gratiola neglecta and G. quartermaniae have longer leaves (Fig. 2 A),

longer pedicels that are mostly equal to or shorter than their subtending bracts (Fig 2, D—E), larger corollas

that usually lack purplish or pinkish coloration and that have a beard of yellow trichomes inside t

ne corolla

orifice, bracteoles that are mostly longer than the calyces, larger more ovoid and brownish capsu

es (Fig. 2

F), larger seeds (Fig. 2, G-H; Fig. 3 B—C), and slender-based trichomes (Fig. 3, E-F). A scatter diagram of

leat length vs. capsule length between G. graniticola, G. neglecta, and G. quartermaniae reveals two primary

clusters that exhibit minimal overlap (Fig. 1 A). In this scatter plot, specimens ot G. graniticola mostly group

separately from the second unresolved cluster that consists ot specimens of G. neglecta and G. quarterma-

niae. A scatter plot of proximal pedicel length/subtending bract length vs. leat width also distinguishes G.

graniticola from G. neglecta (Fig. 1 B).

Gratiola quartermaniae ditters trom G. neglecta in having a glabrous midstem, narrower (Fig. 2 B) and

more falcate, fewer veined and fewer toothed leaves that have a larger length to width ratio (Fig.

2 C) and

seeds that average longer, thicker, and darker (Fig. 2, G=H). In comparison to G. quartermaniae, G. neglecta

has mostly pubescent (rarely glabrate in some New England estuarine populations) midstems, wider (Fig. 2

B), more veined and more toothed leaves that have a smaller leat length to width ratio (Fig. 2 C). The seeds
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TasLE 2. Qualitative morphological characters useful for distinguishing G. graniticola, G. neglecta, and G. guartermaniae.

Character G. graniticola
Stems simple-rarely branched
Leaf shape lanceolate-ovate to narrowly

oblong

+ congested

middle or below middle
oract < pedicel

Basal |eaf disposition
Widest point of leaf
Proximal bract to pedicel ratio

Mid-stem vestiture

Trichome shape

Ratio bracteole length/calyx
length

Posterior corolla lobe color

glandular-pubescent
oulbous-based
oracteoles < to slightly
exceeding calyx
ourplisn or pinkish

Beard color white
Capsule shape subglobose
Capsule color ourplish

Seed color
Habitat

grayisn-brown
granite outcrops

G. neglecta

branched-rarely simple
narrowly elliptic, rhombic,
or oblanceolate

not congested

middle or beyond middle
oract = pedicel

glandular-pubescent
slender-based
bracteoles > calyx

white (rarely pinkish)

yellow

ovoid

brown
yellowish-brown
various wetland types,
rarely on outcrops

G. quartermaniae

simple—rarely branched
inear, linear-lanceolate,

or elliptic-lanceolate
+ congested

middle
oract = pedicel

glaprous
slender-based

practeoles > calyx

white (rarely pinkish)

vellow

oVvOId

Drown
grayisnh-brown
imestone/dolomite
outcrops, calcareous

orairies

ot G. neglecta are lighter in color and average slightly shorter and are not as thick as those of G. quarterma-
niae (Fig. 2, G=H). In Fig. 1 C, a scatter plot of leat length/leat width vs. number of teeth per margin for G.
neglecta and G. quartermaniae reveals two clusters ot specimens.

Distribution and Ecology
Gratiola neglecta has the largest distribution of the three species, being tound throughout most of temperate

North America (Fig. 4). It ranges from Nova Scotia and British Columbia, Canada, south in the United States
to central Georgia, coastal Texas, northern Arizona, and northern Calitornia. The species is most common
in the eastern United States particularly in the lower Mississippi, Missouri, and Ohio River valleys. West of
the Mississippi River, the range ot G. neglecta mostly tollows the major river systems toward the Great Plains.

From the upper Missouri River watershed, G. neglecta ranges south into the southern Rocky, Cascade, and
Sierra Nevada mountains. Several populations in the western United States are associated with reservoirs;
these may represent recent introductions by migrating watertowl. Interestingly, G. neglecta has also been
collected in France (Simon s.n. FSU; Rastetter 11653 UC) and Finland (Lampinen 5629 H; see Suominen 1984)

where probably introduced.

Gratiola neglecta grows in a broader array of wetland communities and endures a greater range ot envi-
ronmental conditions than G. graniticola or G. quartermaniae. It grows from sea level to an elevation ot 2400
m in the mountains of the western United States. Compared to the new species, G. neglecta occurs more
trequently in the deeper soil of agricultural fields, openings in bottomland hardwood torests, wet meadows,
mudtlats, and pond margins. Rarely, G. neglecta occurs in salt marshes or on various types ot shallow-soiled
rock outcrops including igneous, sandstone, limestone, and granite formations.

Gratiola quartermaniae has a tragmented range (Fig. 5) and is most common in the limestone cedar

glades of the Interior Low Plateau of middle Tennessee and northern Alabama. From this core range, it
is disjunct to the alvars of southeastern Ontario, Canada, a distance of ca. 1200 km. Most of the Ontario
populations are associated with the Napanee limestone plain but a tew are found in the Dummer Moraine

and Prince Edward Peninsula physiographic regions (Chapman & Putnam 1984). Numerous other species
that are more common on calcareous outcrops in the southeastern United States also occur on Canadian
alvars including several of the species commonly associated with G. quartermaniae in Tennessee and Alabama

such as Carex granularis Muhl. ex Willd., C. crawei Dewey, C. molesta Mack. ex Bright, Isanthus brachiatus (L.)
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Fic. 1. Scatter plots of leaf length vs. capsule length (A), proximal pedicel length/subtending bract length vs. leaf width (B), leaf length/leaf width vs.
number of teeth per margin (C) for G. graniticola (open triangles), G. neglecta (open circles), and/or G. quartermaniae (closed circles). Note that open
circles in panel C represent specimens with pubescent mid-stems, and solid circles represent plants with glabrous mid-stems with one exception; the
solid circle marked with an arrow has features typical of G. quartermaniae except for having a pubescent mid-stem. This specimen (Kral 52812, VDB,
Cannon Co., TN) was collected from a seep over limestone at the edge of the range of G. quartermaniae and may represent a hybrid.



154 Journal of the Botanical Research Institute of Texas 1(1)

601 Leaf Length (mm)

Pedicel Length / Bract Length

6 Capsule Length (mm)

| —

151 Leaf Length / Leaf Width
0.6

0.871 seed Length (mm)
0.4

——
10 +
[

C G

\ . T T 1

Proximal Pedicel Length (mm) 047 Seed Diameter (mm)
o 0.3
30 *
0.21
;) E—
10 0.1'

D H
0

Fic. 2. Graphical comparison of eight selected characters for Gratiola graniticola (left), G. neglecta (center), and G. quartermaniae (right): leaf length

(A), leaf width (B), ratio of leaf length to leaf width (C), proximal pedicel length (D), ratio of proximal pedicel length to subtending bract length (E),

capsule length (F), seed length (G), and seed diameter (H).

B.S.P., Scutellaria parvula Michx., and Sporobolus vaginiflorus (Torr. ex Gray) Wood. Gratiola quartermaniae
is also disjunct to Will County, Illinois from its main range in central Tennessee, a distance ot approx. 600

km. Two limestone glade near-endemics, Dalea foliosa (Gray) Barneby and Astragalus tennesseensis Gray ex

Chapman, share this similar distribution pattern (Baskin & Baskin 2003). Gratiola quartermaniae is also

disjunct to the Edward’s Plateau of Texas, a distance of ca. 1200 km. Interestingly, Juncus filipendulus Buckley,
a species that G. quartermaniae irequently occurs with in Alabama and Tennessee, is also disjunct to the

Edward’s Plateau where it occurs with G. quartermaniae. Therefore, while the disjunction patterns exhibited
by G. quartermaniae are unusual, turther examination indicates that in each of these areas G. quartermaniae
occurs in similar habitat and always occurs with other calciphilous species, some of which have similar

patterns of disjunction. This species should be searched for in other regions where calcareous outcrops and
prairies occur such as the limestone glades of the southern Ridge and Valley of southeastern Tennessee and

northwestern Georgia, the Blackbelt prairies ot Mississippi and Alabama, the limestone glades of central
and western Kentucky, the Ozark glades of southern Missouri and northern Arkansas, and alvar habitats
in New York, Michigan, and Ohio.

Gratiola quartermaniae is tound on limestone or dolomite outcrops and calcareous prairies. In these
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Fic. 3. Seeds of Gratiola graniticola (R), G. neglecta (B), and G. quartermaniae (C); scale bars = 100 pm. Trichomes of G. graniticola (D), G. neglecta (E),
and G. quartermaniae (F); scale bars = 20 pum.
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Fic. 4. Geographic distribution of Gratiola neglecta in North America.

habitats, the species predominantly occurs in shallow clayey soils of ephemeral pools, seasonal streambeds,
and periodically wet meadows on or immediately adjacent to outcrops. These sites are usually flat to slightly
sloping and are located in areas that receive high to moderate levels of sunlight. They are wet in late winter
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Fic. 5. Geographic distribution of Gratiola quartermaniae.

and early spring but become severely desiccated by late spring and early summer. Rarely, G. quartermaniae

occurs in situations otherwise more typical for G. neglecta such as low wet fields, open wet woods, and marsh

edges, but these populations are always located within close proximity to glade habitat. Limestone glade

endemics such as Leavenworthia alabamica Rollins, L. crassa Rollins, L. torulosa Gray, and Lesquerella lyrata



158 Journal of the Botanical Research Institute of Texas 1(1)

Rollins are sometimes tound in disturbed non-outcrop habitats otten in association with G. quartermaniae.
[n central Tennessee and northern Alabama, G. quartermaniae is almost always associated with limestone
cedar glade endemics or calciphiles such as Allium cernuum Roth, Carex crawei, C. granularis, Dalea foliosa,

T

D. gattingeri (Heller) Barneby, Eleocharis bifida S.G. Smith, Hypericum sphaerocarpum Michx., Isoetes butleri

Engelm., Juncus filipendulus, Leavenworthia spp., Ludwigia microcarpa Michx., Mecardonia acuminata (Walt.)
Small, Sedum pulchellum Michx., Sporobolus vaginiflorus, and Talinum calcaricum Ware. In areas where G.
quartemaniae is disjunct as in Ontario, Illinois, and Texas, the species is associated with a number of ad-
ditional calciphilous taxa, including a tew of those listed above.

Gratiola graniticola is restricted to granite outcrops in 13 counties on the Piedmont Plateau of Georgia

(Fig. 6). Of the approx. 17 Piedmont granite outcrop endemics (McVaugh 1943; Weakley 2007), G. graniti-

cola is one of only five species, along with Isoetes melanospora Engelmann, I. piedmontana (N.E. Pteitter) C.F.

Reed, I. tegetiformans Rury, and Amphianthus pusillus Torr., restricted to the ephemeral pools ot the outcrops.
[nterestingly, I. tegetiformans and G. graniticola are the only Piedmont granite outcrop endemics completely
restricted to Georgia.

All known populations of G. graniticola occur on granite outcrops in water-filled depressions lined
with a thin layer of soil. These depressions are filled with water during the winter and spring months but
dry out in the summer and tall. Species commonly associated with G. graniticola include Croton willdenowii
G.L. Webster, Cyperus granitophilus McVaugh, Diamorpha smallii Britt. ex Small, Eleocharis obtusa (Willd.)

Schult., Isoetes piedmontana (N.E. Pteitter) C.F. Reed, Juncus georgianus Coville, Lindernia monticola Muhl. ex
Nutt., Minuartia uniflora (Walt.) Mattt., Packera tomentosa (Michx.) C. Jettrey, Pilularia americana A.Braun,
Rhynchospora sp., and Schoenolirion croceum (Michx.) A. Gray.

Gratiola quartermaniae is sympatric with G. neglecta; however, the two species generally occupy ditferent
habitat types. They occur syntopically at a few sites in middle Tennessee and northern Alabama where the
typical glade habitat of G. quartermaniae occurs in close proximity to habitats preterred by G. neglecta. Each
of these sites is located within ca. 500 m of a cedar glade or glade-like area. Plants at these sites appeared
to belong either to G. quartermaniae or to G. neglecta with no obvious hybrids observed at most sites. One
specimen (Kral 52812 VDB, MO) collected trom a seep over limestone in Cannon County, Tennessee ap-
pears to be typical G. quartermaniae in general morphology and habitat; however, the middle portion of the
stems on this specimen are slightly pubescent and more typical of G. neglecta (Fig. 1 C). It is possible that
this specimen represents a hybrid between G. neglecta and G. quartermaniae. Although G. neglecta was not
tound on any cedar glades in middle Tennessee or northern Alabama, the species has been collected from
a variety of rock outcrop types elsewhere where it exhibits morphological features typical of non-outcrop
populations. Gratiola floridana is sympatric with both G. quartermaniae and G. neglecta in northern Alabama’s
Moulton Valley (Lawrence and Morgan counties). Although these three species have been tound within 1
km of each other, sites supporting all three species are unknown. Gratiola floridana and G. quartermaniae
occur syntopically at one site in Lawrence County, Alabama (Whetstone et al. 16471 JSU, mixed collection
ot G. floridana and G. quartermaniae). Gratiola floridana usually inhabits shaded muddy sites in torested
bottoms or ravines but in northern Alabama it rarely occurs in habitats more typical of G. quartermaniae.
No obvious hybrids between G. floridana and G. quartermaniae or between G. floridana and G. neglecta have
been discovered.

The range ot G. graniticola lies near the southern edge ot the range of G. neglecta and the two species

overlap only in northeastern Georgia (Elbert and Greene counties). Although the Greene County specimen
of G. neglecta (Allison 2630 GA) was collected from a granite outcrop, the two species have never been ob-
served growing syntopically and no putative hybrids have been found. A disjunct population of G. graniticola
reportedly occurs on a granite outcrop in Lancaster County, South Carolina (J. Allison, Georgia Natural
Heritage Program, pers. comm.), but specimens needed to confirm this report have not been located.



Estes and Small, New species of Gratiola from eastern North America 159

I}Ior{ﬁﬁrqlina

“‘“"\ "

}

Florida . \\

11-——'-'

Fic. 6. Geographic distribution of Gratiola graniticola. The question mark represents an unconfirmed report from Lancaster Co., South Carolina.



160 Journal of the Botanical Research Institute of Texas 1(1)

KEY TO THE SPECIES OF THE GRATIOLA NEGLECTA COMPLEX

1. Flowers 13-25 mm long, adaxial surface of the corolla lobes pilose; proximal fruiting pedicels (20—-)23-43(-55)
mm long; seeds (0.6-)0.79-0.9 mm long, trichomes short stalked, the stalks approximately equaling or shorter
than the glandular heac G. floridana
1. Flowers 5-14 mm long, adaxial surface of the corolla lobes glabrous; proximal fruiting pedicels (5-)12-25(-37)
mm long; seeds (0.3-)0.4-0.6(-0.7) mm long, trichome stalks > 1.5 times as long as the glandular head.
2. Mid-stem leaves (11-)20-41(-66) mm long; proximal fruiting pedicels (8-)13-25(-37) mm long, (0.3-)
0.5-1(-=1.6) times as long as the subtending bracteal leaves; bracteoles slightly longer to conspicuously
onger than the sepals; posterior corolla lobe white (rarely inconspicuously tinged with pink or lavender);
oeard inside corolla orifice of yellow trichomes; mature capsules ovoid, brown; seeds (0.4-)0.5-0.6(-0.7)
mm long and (0.18-)0.21-0.29(-0.37) mm thick, trichomes slender-based.
3. Leaves narrowly elliptic or rhrombic to oblanceolate, not conspicuously falcate, (2.7-)5- 11(—18) mm wide
at widest point; length to width ratio (2.5-)3.5-5(-6), each margin with (1-)3-5(-7) often conspicuous
teeth, primary veins 3-5 (7); mid-stem moderately to densely glandular pubescent (rarely glabrate),
seeds (0.18-)0.22-0.26(-0.29) mm thick G. neglecta
3. Leaves linear, linear-lanceolate, to elliptic-lanceolate, often falcate, (1-)2.5-4(-4.5) mm wide at widest
point, length to width ratio (5.5-)6-9.5(-11), entire or each margin with 1-2(-3) inconspicuous teeth,
primary vein 1(=3); mid-stem glabrous, seeds (0.19-)0.26-0.32(-=0.37) mm thick G. quartermaniae
2. Mid-stem leaves (6—-)7-13(=18) mm long; proximal fruiting pedicels (5-)7-17(-=22) mm long, (0.9-)1-2(-2.3)
times aslong as the subtending bracteal leaves; bracteoles shorter than to barely exceeding sepals; poste-
rior corolla lobe conspicuously tinged with pink or purple; beard inside corolla orifice of white trichomes;
mature capsules subglobose, purplish; seeds (0.3-)0.36-0.42(-0.5) mm long and (0.17-)0.20-0.24(-0.27)
mm thick, trichomes bulbous based G. graniticola

TAXONOMIC TREATMENT

Gratiola neglecta Torr,, Catal. Pl. New York. 10, 89. 1819. (Fig. 7). Tvee: [no locality data on specimen, but as noted
by Stuckey (1979) this specimen was donated to the Schweinitz herbarium by John Torrey. Torrey (1819) gives the locality as “In-
undated and moist places, New York.”], [no collection date provided on sheet or in Torrey (1819)], [collector not specitied on sheet
but Pennell (1935) noted “it is almost certainly a plant ot Torrey’s collecting...”]. (LEcTOTYPE, here designated: PH!; isoLECTOTYPE, here

designated: K-digital image!).

Conobea borealis Spreng., Neue Entdeck 3:26. 1822.

Gratiola missouriana Beck, Amer. Jour. Sci. 10:258. 1826.

Gratiola odorata Rat., Autik. Bot. 43. 1840.

Gratiola heterophylla Rat., Autik. Bot. 43. 1840.

Gratiola gracilis Benth., Prod. Syst. Nat. Regn. Veg. 10:402. 1846.

Gratiola officinalis Michx. fS caroliniensis Pers., Syn. Plant. 1:14. 1850.

Gratiola lutea Rat. var. glaberrima Fernald, Rhodora 34:149. 1932. Gratiola neglecta Torr. var. glaberrima (Fernald) Fernald, Rhodora
51:84. 19490,

Plants annual, solitary, erect herbs, (10-)16—-27(=33) cm tall. Roots simple, fleshy, whitish with numerous
rootlets. Stems erect, somewhat fleshy, simple or with few to many spreading-ascending branches, terete
or slightly rounded-quadrangular in cross section, (0.8-)1.2-2.2(-=2.9) mm in diameter at midstem; with
(6-)7-10(=12) leaty nodes, mid-stem internodes (17-)28-45(-48) mm long, basal internodes not conspicu-
ously shortened; stem green, usually densely short glandular-pubescent from below middle to apex, becom-
ing glabrate near the base or rarely glabrate throughout, trichomes spreading, translucent, slender-based
and gland-tipped. Leaves simple, oppositely-decussate, narrowly elliptic or rhombic to oblanceolate, or
uncommonly falcate, spreading, 3—5(-7)-veined, thin, mid-cauline blades (11-)24-44(-66) mm long and
(3-)5-11(~18) mm wide, (2.5-)3.5-5(=6) times longer than wide, median leaves usually largest decreasing
in size toward base and apex, apex acute, widest at or just distal to the midpoint, margins with (1-)2-5(-7)
remotely spaced low and inconspicuous to sharp and evident teeth per margin, base acuminate and sessile or
slightly clasping; blades green, glabrate to moderately glandular pubescent. Flowers solitary in axils of upper
median and distal bracteal leaves, erect to spreading, zygomorphic, pertect; pedicels slender, ascending to
divergent, (10-)12-30(=37) cm long, (0.27-)0.44—-0.94(-1.33) times as long as the bracteal leaves, densely
to sparsely pubescent with slender-based gland-tipped trichomes. Bracteoles 2, paired, closely subtending
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Fic. 7. Gratiola neglecta. A. Flowering calyx (corolla removed) and bracteoles (scale bar =2 mm). B. Close-up of mid-stem (scale bar =2 mm). C. Flower,
lateral view (scale bar = 4 mm). D. Flower, front view (scale bar = 2.5 mm).

the calyx, lanceolate, narrowly elliptic, to oblanceolate, sometimes falcate, apex narrowly obtuse to acute,
margins with 1-2 inconspicuous teeth, bases straight or tapering, longitudinally 3-nerved, in flower 2.5-7
mm long and 0.5-1 mm wide, enlarging as fruit matures and becoming foliose and up to 15 mm long and
2 mm wide, thin, green or minutely purple-tipped, sparsely to densely covered with slender-based gland-
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tipped trichomes on both surtaces. Calyx irregularly campanulate with 5 subequal sepals; these distinct,
lanceolate, longitudinally 3-veined, slightly fleshy, green, (2.2-)3—-4.4(=5) mm long and ca. 0.5 mm wide,
apex narrowly obtuse, margins entire, sparsely to densely covered with gland-tipped trichomes. Corolla
tubular, gamopetalous, zygomorphic, slightly marcescent, 6.5—-12 mm long; corolla tube quadrangular,
dorsal surtace with a prominent hump near midpoint, the ventral surtace canaliculate, to 9 mm long, to 2.1
mm in diameter proximal to dorsal hump, pale yellow, yellowish-cream, or yellowish-green, with many
dichotomously torking brownish-violet lines extending from the tube base to the base of the corolla lobes,
sparsely to moderately glandular pubescent pubescent externally with slender gland-tipped trichomes, in-
ner surface near orifice at base of posterior corolla lobe with moderate to dense beard of clavately thickened
yellow trichomes, proximal and median inner corolla tube pilose with eglandular trichomes; corolla lobes
5, generally slightly broader than high and obtuse to emarginated, spreading, white, 1.7-2.5 mm long and
3.2-3.8 mm wide; the posterior lobe generally largest, the two lateral lobes and lower lobe equal or slightly
smaller, adaxial surtaces glabrous, abaxial surtaces glabrous or slightly glandular pubescent. Stamens 2,
inserted near the middle of dorsal surtace of the corolla tube, filaments to 1.2 mm long, anthers transversely
oriented to the filaments, 0.6—-0.8 mm long and 0.4-0.6 mm wide, connective greatly dilated around the two
anther sacs, whitish; staminodes inserted ca. 1.5 mm above base ot corolla or absent, when present ca. 0.3
mm long and not capitate. Gynoecium 5.3—-6.8 mm long, subtended at the base by an orange nectary ring,
ovary 1.4-3.3 mm long and to 2.1 mm in diameter, style 3.0-3.9 mm, stigma 2-lobed, dilated and tlattened,
ca. 0.7 mm long. Capsules ovoid, apex acute to obtuse, usually widest below the middle, (2.6-)3.6-5(-6)
mm long, 3—5 mm in diameter, brown at maturity. Seeds several hundred per capsule, brownish-yellow,
10-13 ribbed, longitudinal ridges more conspicuous than the transverse ridges, asymmetrically ovoid to
cylindric, often oblique at one end, reticulate with rectangular alveolae, alveolae covered by a thin iridescent
membrane, (0.42-)0.48-0.60(-=0.70) mm long and (0.18-)0.22-0.26(=0.29) mm in diameter, (1.7-)2—-2.6(=3)
times longer than wide. Chromosome number: 2N=18 (Gervais et al. 1999).

Phenology.—Flowering and fruiting from March to October

Common Name.—Clammy hedge-hyssop
Specimens Measured.—CANADA. ONTARIO: Thunder Bay District, 8 km SW of Thunder Bay City, 17 Aug 1978, Garton 18549 (ISC*).
QUEBEC: Montmorency Co.: Ange-Gardien, 23 Jul 1963, Cing-Mers et al. 69-169 (UC*). Portneut Co.: Portneut, 7 Jul 1941, Rouleau
1045 (PH*). SASKATCHEWAN: 8 mi E of Saskatoon, 6 Jul 1950, Ledginham 890 (SMU*).

U.S.A. ALABAMA: Greene Co.: Smith Lake (swamp) ca. 14 mi due WNW of Eutaw, 1 May 1980, Haynes 7775 (UNA*). Limestone
Co.: Beaverdam Creek 0.01 mi N of US Hwy 72 / Alt. 20 bridge, Wheeler Wildlite Retuge, 20 May 1980, Meigs 555 (UNA*). ARIZONA.
Apache Co.: River Reservoir, Greer Lakes, 1.4 mi E ot AZ Hwy 373, 2 airmi NE of Greer, and 9 airmi W of Eagar, 30 Aug 1988, Ricketson
& Raechal 4415 (MO*). ARKANSAS. Union Co.: El Dorado, 3 May 1940, Demaree 22048 (PH*T). CONNECTICUT. Hartford Co.:
Suttield, 20 Jun 1923, Weatherby s.n. (NCSC*). DELAWARE. New Castle Co.: 0.5 mi W of Glasgow, 15 Jun 1929, Benner 3572 (PH*).
GEORGIA. Bartow Co.: Big Belfry Pond, 4.8 mi E of Adairsville, 5 May 1951, Duncan 12316 (US*). Walker Co.: Chickamauga, 16 May
1900, Biltmore 3913a (US*). ILLINOIS. Johnson Co.: Ferne Clytfe State Park; floodplain of Buck Branch, 21 May 1992, Mibb 692 (NLU*).
McHenry Co.: McHenry, 15 Jun 1925, Benke 4083 (US*). INDIANA. Vanderburgh Co.: 0.5 mi S of Staser, 26 May 1926, Deam 42953
(PH*). KANSAS. Cherokee Co.: 0.5 mi W of Crestline, 6 Jun 1970, Magrath 5352 (VDB*7). Greenwood Co.: T28S, R13E, sec 9, edge
of temporary pool of valley in scrub oak woodland, 13 May 1987, McGregor 38094 (GA*). KENTUCKY. Warren Co.: along Warren Co.
Rt. 1288, ca. 1 m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>